Detection of mitochondrial DNA depletion in living human cells using PicoGreen staining.
Human mitochondria DNA (mtDNA) is arranged within the mitochondria into discrete DNA-protein complexes, termed nucleoids. The size of the human mitochondrial genome is less than that of yeast and is more difficult to visualise by fluorescent DNA stains such as DAPI and Hoescht. We have developed a simple yet effective method to visualise mtDNA in situ within living cells using the fluorescent stain PicoGreen. Quantitative analysis shows that PicoGreen can be used to estimate the degree of mtDNA depletion within living cells. We have used this approach to study the arrangement and fluorescence of nucleoids in cells depleted of mtDNA by treatment with the anti-viral nucleoside analogue, 2',3'-dideoxycytidine. We also studied the distribution of mtDNA in fibroblasts cultured from patients with mitochondrial disease. Combining PicoGreen staining with histochemical and immunocytochemical approaches enabled us to examine the effects of mtDNA depletion on mtDNA-related components at the level of single cells. This method is able to detect an intermediate degree of mtDNA depletion in living cells, and can be used to detect mtDNA free cells (rho0 cells) in culture even at very low numbers. We have also adapted the technique to efficiently sort rho0 cells from populations of normal cells by fluorescent-assisted cell sorting (FACS), without the need for selection of respiratory competence. This should be useful for the construction of new trans-mitochondrial 'cybrid' cell lines.